I. The quality of the protein in five high-protein mixtures intended for human consumption and made from materials that are available in Chile is reported.
In Chile two types of malnutrition are generally recognized in children, marasmus and kwashiorkor , but the incidence of clinically evident cases of the two syndromes is very low by comparison with the number of children who show retarded physical development for their age and who are simply not receiving enough food for socio-economic reasons .
Foods that determine the cost of an adequate diet for children are generally those that have a high content of good-quality protein. This is why the possibility of using protein-rich mixtures made from locally available sources as a means of lowering the cost of providing an adequate protein intake has been given increasing attention in many parts of the world (Bressani & Behar, 1964) .
We have studied mixtures based on wheat flour, fish flour, sunflower presscake and skim-milk powder as a first step in the formulation of protein-rich foods that can either be offered commercially to the community or be used in the already existing mass feeding programmes sponsored by the National Health Service or other government agencies (Santa Maria, Planella & Silva, 1966) .
In this paper we present values for the quality of the protein in the mixtures measured as net protein utilization when fed at the 10 yo level of protein calories (NPU,,~) .
Protein values of the mixtures, calculated from their biologically determined net protein utilization and expressed as net dietary protein calories (NDpCal%) are also given (Platt, Miller & Payne, 1961 Sunflower presscake meal was a by-product of the edible-oil industry, which uses a combination of expeller and solvent extraction with hexane-heptane. The process involves cooking the oilseeds at SO-IOO~ for I h in the presence of 8-1o% moisture.
The residual solvent is eliminated by steaming (80-100" for 2 min).
Dried skim milk was a sample obtained from a local industry.
Wheat flour was of two types: one untreated type of 80 yo extraction and one made from a variety of Triticum durum Desf., known locally as 'harina candeal'. Attention should be drawn to the fact that flour made from the durum variety of wheat has a considerably higher protein content than the ordinary bread wheat ( T . sativum Lam.) flour (I 5.3 v. 9*3), which makes its inclusion in protein-rich mixtures very useful. This type of wheat is generally used in the manufacture of the 'semolina' employed in the making of the 'pasta' products (such as noodles, spaghetti and canneloni); its price does not differ from that of the ordinary wheat flour. Roasted wheat meal was finely ground, roasted whole grain.
Methods Water, ash, ether extract, crude fibre and protein were determined according to the methods described by Schmidt-Hebbel(1966) Chemical scores were calculated by the FA0 (1957) method. Protein calories yo ( P ) were calculated by the method of Miller & Payne (1963) . Protein values (as NDpCal%) were calculated by multiplying N P U ,~ by P, according to the method of Platt et al. ( 1961) . Table I shows that defatted fish flour produced in the plant at Quintero as well as the sunflower presscake meal had a high protein concentration which makes their use in protein-rich mixtures of potential interest.
R E S U L T S
It is noteworthy that flour made from the durum variety of wheat had a considerably higher content of protein and of ether-extractable substances than ordinary wheat flour. ference. Protein values (NDpCalX) and chemical scores are also given. The NPU of the mixtures was uniformly high, comparing well with that for casein. They were of the same order as, or slightly higher than, the value obtained for Incaparina.
DIGNA BALLESTER, ITA BARJA, E. Y~E Z AND G. DONOSO 1968 The protein concentration of Incaparina was very similar to that of mixture MM zz', and the rest of the mixtures studied contained protein at about the same level as the Peruvita mixtures (Tables 2 and 3) . 
D I S C U S S I O N
Fish flour and sunflower presscake meal seemed of interest to us because they are available or can readily be made available in important quantities in Chile and they are good sources of high-quality protein (YBiiez % Donoso, 1964; YAfiez, Pak & Donoso, 1965) . The sunflower meal used has a bland, sweetish and slightly malty flavour and leaves no aftertaste. However, the high crude fibre content of the sunflower presscake meal may make it objectionable, especially to the very young, unless it can be reduced to acceptable levels. Infants (4-6 months of age) showed no gastro-intestinal disturbances during feeding trials from I month to 6 weeks duration using MM 18.
The inclusion of milk in protein-rich mixtures can considerably increase the biological utilization of poorer proteins, making these mixtures 'milk extenders'. In our experiment the inclusion of 25 yo dried skim milk in mixture MM 25 resulted in a NPU~, value of 66, which is considerably higher than that of its vegetable ingredients, i.e. sunflower presscake meal (NPU,, = 52) (YBiiez et al. 1965) and roasted wheat flour ( N P U~~ = 34) (Ballester, Tagle % Donoso, 1962) .
The low NPU,, values found for Peruvita were not in agreement with the calculated chemical scores. It is possible that the cottonseed meal used in its manufacture had suffered heat damage. The protein value of all the mixtures studied was quite high and, if the mixtures were used as the only food, would be above the recommendations of Platt et al. (1961) for infants and toddlers. However, a value of over 10 NDpCal% would seem desirable if a mixture is intended as a protein supplement in diets that are mainly starchy.
Protein-rich mixtures can also be used as a separate food. Such is the case with mixture M M 22', which is intended not as a protein supplement but rather as a replacement for roasted whole wheat meal. Roasted whole wheat meal is much used by the lower income groups. It is made into a gruel by the addition of cold water arid eaten uncooked with a little sugar. This gruel is known as 'ulpo' (001-paw) and is much liked by toddlers and schoolchildren. Roasted whole wheat meal has the advantage of a good masking capacity, which is especially important when fish flour is added to the mixture. Tests with toddlers (YAiiez, Barja, Monckeberg, Maccioni & Donoso, 1967) showed that the acceptability of such an enriched gruel was very much the same as that of one made with the ordinary ingredients. The fortification of the proposed mixtures with a vitamin-mineral preparation is, of course, very desirable, and would not raise the cost of the finished product to any considerable extent.
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